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[-2-41 

*g-g- EHl^E} -a^)^(TFTLCD) Al^Eflo^ tfl 7 | a o Ve))cH1^ ± 

2.3 s * «*Rr oj^ ^ ajilf ^^l-eflolsm 

g$ ^Jolcf. o].e|« .g. ^ o. r oljtqu wl^i s^(12)* -f-sfl <S 

f^sl-j!, ri^uM iH^i^ I2C °1 -g-*V°^ =L "3*13 ^°ltH(13)^l 

sfl^ «*IMe|» t^sKr *l*l-fi-(ii)4; a.j=«lM #7i nflo] ^'sq-fr 

(ii)4 oj^H^M ^l^, *<3^-, °HM«1M^, ohe^ <a 

e^o} oj^d H.El-o]Hl(13)#J?-S. ^tsRir ^(12)4; H. 

s^Hfe ^-71 w]^j£. 5na|(i2)-§- #sfl cfloiEi* <a^«J-n, ^la^H 2-=°fl^^ 

. nflOl o.( n ) S ^ E l 21^ CilolEil- <a^W>Ol- ^*]CH c] i#El lo]§>^ 

<S*|i=l ^^01^(13)011 sis,) -^€4. 
£ la 
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<§*lr] a^bAo] oIe^H^ { INTERFACE APPARATUS AND METHOD 
FOR LCD SYSTEM} 

£ lbfe £ l*IM ^-3^ efloi>a -E-— c^SiilM a>o^ t^o] a> 
S. 2- £ l<Hl^i WlS-e)^-^ -JMI 

£ 8a^ H}<a^ r-flolE-1 Hl-olM 

£ 8t>Tr ofl^o} efoie 5L^J£. 

£ 8cfe °H*1 E^i^ ej-o] d]o]&| efolM JE^i. 

S. 8d^ °H*1 Bf<y^ ^ cflolEi efol e i^JE. 

JE 8e^ Bf^o] t^^e cfl o] e-1 BfolE 

£ 8ffe ^^B. E^-<a^ ofleM DflojEl e^-o] e 
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5. 8gfe E}<g5l ef^] Z\]o]B\ B^-ojE ^J£. 

£ 8h^ ^iM Bf<y^ c-flolE-] eHm 

11 : ^l<a ^I^tt 12 : 

13 : <fi*l^ HS^l^ 13A : <3*1^ flf^ 
13B : *HS.E|^- 

^] 

<22> ,g_ ^tg^g- EHj^E] <a*l^(TFT LCD) Al^^6()Ai *m ±3-i£-jr >£#Z}7] 

^*H=. ^ g tq^efloi^c-il ^ig-^H^- ^ 

<23> *Hl^l*»^l(IMT-2000) ^7}^ £o] cg^v cflolEU- ^-S^ ^l^Hl 

q^eflo]^ Aj^eflo. jg^^o.^ pflo] ^-fKMain CPU) , .3^ (Video 

CODEC) S ^>^, ^Ejti. , ^^}ti>ol JSLH, 
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^ 1020000085630 #3 2001/9/20 

<24> on^u. 2.H.fe ^-y-aj AS. -g-^SHb ^dIsH, H-H.fe tfl 

7l^-Efl# ^nls>^ ; 2t-^Cf* <a^)^°fl 0 Pf3i:£ t^#3M*}*l <ft 

e)^- **W?1?11 S\6\ e&o] *^^.«>7fl ^o] i£S]fe ^f-o] 

SHfciH] vfljjLs] Piis.e]2f Pflo] -^}3q-^-cq I2CCIIC) -g-^1-8: °l-§-*H oflM^H^, 
^Eg oln]7s] §3 al^E ; ajAEf t^^l-Eflol^l-^ 'ft #1 1=1 a^eAo) o] e-| sfl o] a- 

<27> 2. lafe 2]«1 <a^Cl A)A;Efl<q <?lE^S|loli #*1°1 OJ^A] o^lA] 

S.a| olofl iAlti- al-^l- ^1, H.=>IHfe HlclA ^^(12)^- *sfl <a*13 

E.5l"Ola1( 13)^O.S. ^*1<3#. ^-<^Aj- ( oflqoflolAi, Ejj^E ^-s] cflolEll- #3 

s>Jl, i^«>ol S.s.o)1a^ I2C -§-4l-§- °l-g-«M ^ "fi^l^ = BW»Hl3)°(| sfl'g- 
ciio)E^i- -fr^sHr nH«l ^s|-B-(ii)s}-; ifljEia. s.j=<>1M #7l 

*|cl £.eH»1(13)^0-.S. #3*Hr ale] 5. S^|(12)4; ^3 a. EH^t #7] 
HlcjA S^](12)# #sfl eIM^* «a^$«> <^^l^o11 clifJflo]5Hl, i^H>°l 
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£.£.41*1^ #71 oU<?! ^5£|-fi-(ll)S.^-El 3}^ CflolEll- <g^^-0> <S^tqoll c}i 

**M«frfc <g^cl =eWni(i3)3. £°1 

3.B-3- 5L lbfe #7l -g-# a}<# pj cl ^l- efl #Efl (Scheme) 

(13)7} JZ.^ ^#3.9.3. ^-#s>^ o]nJ| ( 3*1<3#, oflq^ol 

30frames/secS. °j^£)Jl, =l <g^cq H.eMtf| (i 3 ) E <y^s]^ HHEi-I- 
30frames/sec5. cli-f-eflol ^4. 

<30>3Eth #71 ii4°l 2. = ^- *l?>f| ^ 7l#J:7l- °J 3 3*1 "fl -S^ 

Slfe nH7l5LELjS>l olnfl, ofl u| nfl , ^^o|# afl^ofl ^E-g. c^s. 

511°1 sW^, eiiEoj- cl^^efloi^ ^ *}<%t±. ^ cfl^l, I2C 

■i- °1-§-sH ^11 ^-R-QlHH <a-5«lcl =el-olBl( 13)^0.5. 5frames/sec3- cfl 
°1E1» n <S^)cl ^.el-olHKis)^^.^ ufl^el-^f^: SRAM)(13B)<Hl 

s>Jl, <i^cl €-Sl-eKl3A)<HlA-lfe n oflolEi!- 5frames/sec3- ^^s.#]o] ^-cf. 

<3i>5£^, slh.^ <fi*Wl <>Ff3.£ cli#eflol5M &ji #*1 cli-seflo) 

« EH 5Ufe #Efll- slnl^-4. 

<32> olsV, #7l i^«>Ol S-^Sl ^-^^S. ^nJ^-Cl-. 
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^ 1020000085630 #^ 2001/9/20 

<33> JE. 2^ -8-71 ce).ollil(13)ofl Lfl#£ nfl^el^ <g^Al ^ O] 

4. I2C ^71 Dfl?! ^-fHlDJl-^Ei A|2l<g CflolEH- 

-f^ ^21^ ^ (2lH XWVSWl- 4*1 •Sit «Sfl 3. tMJS ^.ofliCl pflS. 
e1(22),(23)<fl ^31, °l°fl, #7| ifl<y ^]Bl-fi-(ll)7> ^ 

oflic] Dlla.e)(^: 22A)oll cH°1e^ eM-E^ >y- 7 ] <g^|^ S-es.s]( 13A ) 

i^ic] n)iaeK23)^l 71 *1#^ cilolE^s. °}o]^\o] <*M)v]6\] 
o] f>}7\] b\b.S. =L -f- tHla-el (22), (23)21 el^/el-olE ^ofl o]^- oIHe)^ # 

<34> ^-jis., #7l ^.°iliti| oflael (22), (23)21 a.7|fe ^7fl?}*l imt-2000 e-^-71-g- 

<»V)r) sfl^cq -y^Sli 176>220(1 SJ-t^- R,G,B 

K^lt: M] 711^1 ^el-SMS ^j) -Hs^M, TltH^: ^ 5U 

^- 176>220>8bit2l d11S.e1# -M-g-tltf. #7) <S*ltq se s.^ (13AH1 2)sfl c}i 
«5)M ^=8* "A -i^lcl ^el-c.lal(13) ^2} ^^HH 

SL7\ °l-§-«4. 

<35> ^Q, #7l Dfl-?] #l3|-fi-(ll)sl- <S^lcl ceI-o] ^(13)^:21 1 2C *1 ^ 

tflolE-l ^ lbyte» £H ^fllMl £ 3-g- #S*H 2-= ^ 

<36>cli^eflo1 E}-<y (Display Type)(2bit)£r tl^#31°l el-ji*]- cflolE^ ^fl- 
» q-Efvfl4. zi ii|i:l-3H #4Hr a.7fl "^fl M ^1 °1 ^ ^i#Eflo] (Animation 
display), °H*l(Still Image) Hfl^<^l t^-i-ElH, QjiEo). 

«e)l°lsl^ ^iiL ^slJi, M-°l*l € ?Wfe ^1^ ^Sl-el-g- efl*liEl s 
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1020000085630 #^ H*!-: 2001/9/20 

SM fltb ^7lsf ^ c^-seiH E}oj<Hl 145]- «fi*|c} s.ef°l»H 

<37> o1d1^1/qi^e el- <?] (Image/Text Type)(lbit)£r ^s}^ riHE^r t\]o]t\ 
<S*1 @JiE *l| 01301*1 3. m^t}. oini^o] ^ o. d)olE^ 3bit, @!iS?! ^ 
-f ell o] Ei IbitS. ^€4. 

<38> clHEi E}<a(Data Type)(lbit)-gr ^5]^ cfl^E^ E^-fr i+El-ifl^ °1 
^ 3.711 tflolEi (Burst Data), °)le}o| 31 o^ (Area Data), 

(Line Data), ^ -fi <H]e>] E-| (Pixel Data)S. ^^-^4. #7) ^HeI Efoj^l n}-g. cfl 
o^ El-ols (Write StreamHl tflslH^ o]j*.d\] 5= 8 -g- ^a^H ^Ml*l 

<39>^.oHicl Dfl2.el ^?»(0SD Memory Selection)(lbit)£r #7l Dfl<Jl ^^-^-(11)7V 
<£*]r] s. ef 01^(13)^ x^s) 7 (|oi .0.0^3 ^.£.3 z}-zi-g- ^ej^- ^ 

^ §>7l 3Hrf. 

<40> nefl<a cflolE-lal D>^l^<y^. ^-sl7l ^ < a^- S.efl°J OHe^EOFD: End of 
Frame Data)(lbit)^ #7] nflo] ^-fKll^r ^7] n)l£el-?-(l3B)^ *IM3* ef 

<a^l^ ^es.^(13A)7> n ^l£el-?-(l3B)«)l Ml-g~§- £ 

<H>JH nli*eflo|g>^ A]?>S1 ^7l# $^7l ^Jolcf. # 7 1 ^o] 4q3q.fi. 

(11)7} e}»llslb ^oiEis}- ^1 <a= i« =efl°J* M-Eftfl^, zz. nflo] *lsl-n- 
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1020000085630 %^ H*}: 2001/9/20 

(ll)fe 7] *)l}ig-9} *flt °ll5Lem <3>Hli*r*l &ol zl 

<4l> £ 4^ cfl*V efl« q.E]-<a 3bit^ o]n|^ cflolE|^ 

8 M-EtHE^. lbit^ Sjii tiH^fe -0'<?1 ufl^ cfl ol b] (Background 

data)*, T?l ^-f<Hlfe 8|ii 3HfM(Text data) M-^iflJl, HMe^ aj| 

<42> ^ ( £ 5-b oflM^l 0 !^ ^lS-a]^ ^ M-e}^ ^ ^1 i=f . °H, 

^-71 <a^lnl J=eMtJKl3)°)l 176>220>§bit^ 7flsl b)1JE.&1 

(52),(53)7> 5L?f- At-g^Cf. ^-7121 ^^2}- ^-o] ^1-71 cfl?! ^|3l-B-(ll)7> *f 

H-S] D)ls.ej(afl: 52)°fl e-IHeI* eHSsfe ^.o> cf^. ^ofl^cq ofls. 

El(53H 7] T^Sl tiM^-ft gl^xflcH ^ll^^S #^*VCf. «7fl 7l-§=-*Rr 

0)olE-l7> Hefl^^l °H D -)- ^M^H nfl, E0FD IS. t^-i-Eflol 

<43> £ 6-8: itt ^H*] ^ «!iS s.±=« fl* ^lisl^ ^ <^l# q-E}-^ ^ 

^*cHS t 7fls) ^.oflitq ^a.£](62) ( (63) # 5>M-e] ^.^^^ nflael(62) 

^ afl^-g- ^*l<3#(Still Image)-g- 7^*>fee|l a^^ji, t^s. ^142) SL°\)+r) 
°llS-a)(63)^ 37fl2l <S<3_°3. §-^s}<^ , zl f^H 176>220>lbit A}ol^2} ^ 7 fl 
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<44>^1-7l ^.oflicl pfl£El(62),(63)o1| if °H*1 c-Q ^ SjiE cflojE^ 

^.alefloi ^e)^.(64)» *«B ^.ulefloi sq^fe ^Efls n^-»efle>l ^cf. #71 

5>M-2l aj^E n)l££)o11 tlHE^} 7l^.E|fe -g-^V CfS. BlAE nflS-SlS] cflojEl* 

^^5)101^-4. o| nflofl-S 7l^-5>fe HH^V Sefl^S) n>x] o> flM^ol 
3-¥-, *7l E0FD bill- 'VS. clil-eflo] ses.^7> Sfl^ £IMe]« $ 

<H nl^ellol 3fl£ #-g--§- "tt^n}. 
<45> £ 7^ ^.3] «|iiH a^ijV^ ^1^- D)l2.a]sl ^ q-E^ 

A ^.^l^cl «liaE)(72),(73)<Hl^i 176>220>lbit *M^o] ^ilf Hl^/ 

£ ^-71 n)l<?} ^(liHW ^£ aj^E cfloiEie Sofli^ DflH.el 

#<H ^.ofli^ °)lS.e|(72)oll 7|s.s>^ cJ-^E Jfi-oflicl °fl2.Bl (73W1 7l 
9X^r no]B]^r tl^^ol #^t!-cf. a*, ^7lSl- ^°1 71^-^ 

OHe^} =efl<aS| n)-x|^ cflolE-l-a ^-9-, 4V7I E0FD bit* IS. ii^*H tlit 
^Sl-el7> sfl4 cflolE-l* <g°] qi«3M #-g-# "tt^nf. 

<46> igjLS., <$7] S. 2, 5. 5^*\ 5- 7°\) 3l<*]^z) nflS-B^ ^ll^o. 

3- 3.5- °fl£SH4 M^oll ^ Z|7l CfS tLcr|S} 

^ £ 8a i-M £ 8h^ #7l °)1°J ^l^-fi-(ll)7> #7l ^.ofli 
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(Burst), °fleM(Area), ^(Line) , ^ 1fi(Pixel )<U*H 4^ 87>*)M 

O.^, Z^o} ^jolEi efojE ^ofl cfl^C^ E^JZ}- . 

8a» H cflolE-1 (Burst Data)^ ^°]E. 

<48> p 12c S^ofl ajfJ"*K£^ 33 «>ol^(byte)» ^y>o]^o] ^ e fl 

a] «. o^efl^Slave Address )7> *l^cK iHHeIS c^lM^fe ^^o]^^ 8*1 
*fl ^«fl ^-4. " ^*fl «MMfe ^l^(Mode Setting HI *r 

*r tfl-g-* #**>7l W t-flojE^l- olul^l 3] o] e) o] je.^ o]^ 

*1/3)^M «1 MS T5. ^f-JL, ?}o]E.i5}~ E^o] y]AE E^^ojp.^ rflo] 

e| Bf^J-a- •OO'^.S. >S ^-^f. o] 3 + ^efl^y^l tfl^E-lS *H1 
7) ^d\] eofD ^ MS ^(Display 
Type), ^1^1 "flS-El €^(0SD Memory Select ion) tije^ ^fl uflol 

M^tt 3bit^1 ^iS iflo] El (Pixel Data)S #*^M=K *r-g-*Rr <3*l^£l 3- 
7\7\ 176>220^1 7go- 387207^ cflol^-f. #^>J1 
<49> ^ efol E « D V^^ oflq^ol^ r^^#efloluf ^ ^ZLH^JE. ojul^S 

<50>s 8b# tflojEKArea Data)^l ^KlM « c Vl 3* ^^4. #7] S. 

8a<HHsJ- v}*}:7}7]^ ^ tij^fl tifojMl- cltil-ol^ ^floj 3d <^^efl^ 
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y\ "3*1 eMS-sRr g^^fl hies -o.o.^. ^Sfl 

#*=lfe 3H&|7}- oln]^] CllolE-1o]n.S. °\-a\7\m^^ tilE-g. 'VS. ^^Sfl ^-Jl 
, Hj-olEsRr El-^ol <H)e)<H(Area) Ef<a^SS t^o]s] E^* •01'^.S. ^ 
4. u)-^^ cl^dlol e)-^, ^.oflicl oflfiel ^ai^ alM^ nfloi ^sjo. 

(11)7> ^ji^ ^dfl ^-o.g> E S. ^g^g ^4. 4 Bf^t #SM 

^sMSl a) 2]- cHc^^-s. *l~§-*Rr <i^l^^ 3.7)7} 176>220^! ^ 

16bit^ <>|c El i i7 |. ^^g^os. 2v}o}^.2] X\z} o]5lz]}^ £^4. 1,11 ^ 
*fl HKlEt -§-Sfl*m °11^<HS1 v}*W <H = e11^» ?l#?!-cf. ^Al 2aMEo] a] 

S ^*?i 3*1^:4. 
<5i> o}9} ^ e)-olE sj-^^. ofl^oflolAi cgAj-g. 2 a$7ll ^Al^- ;§ °- jEfe < a-¥- , ?l- 

<52> £ 8c» ^-S^H El-"?! dlojEKLine Data)2l 3H^. «J->g^- ^^^4. % 

4o]es. ^a^ tqaj-oliS) #eflol.H o]B.i)]±7} #^€4. ^1 iHlojE^ 
m HW^Hs- ^-4o]s.s. 8 «i*fl a|S§ '011 -g^sfl ^-4. ^ S.B. %y 

^S)^ cflolE^l- c-lnl^l t-fl o] &| o olnl^/ej^E a|ef 

^ ^fJL, HMSsRr El-Ojol E|-Ol Ej-^ols.^. cflolE] E^fc '10-6.5. ^Sfl 

s] 3.7]7} lye^OH 8bitsi e|-<?l o]^i])^7} ^*€4. Ml <d*ll 4°ls.-¥- 
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Sj-g c)1o1e17> #^€4. eKI-fr &^ ^ 1767fl^ °H*1 tf\o}£\ 

<53> o]sf ^ ej-ojE o. 8b2 f 4f7Ms <>l]i~MH^ afe it <>H*1 

<54> £ 8d# ^^t cflolE] (Pixel Data) 31 eJ-olE wj-aj-g- ^^tl^. ^ 

°1 ^-folSS. 8»1^ Hiss- 'O'lS -M^afl -g-nf. ^*!|Sl ^Jf) v} 

c-lSfe dl°1^7> o]d1^1 tilol&M.E.^. olnl^l/ai^E bit* T3. -M^ 

Sfl ^JL, Bf^ol 3>^ e)-^o1d S $\o]k] Et-<g* -lrs. -£^*ll ^4. 

4 ^d*!) HfoiEs. ^-gflA^ sj^o) o]ceiliS ^i*?!-^. ^->-g-*>^ -a^cls] a 
7)7} 176>220°! ^-f 16bit2l <H = Efli7> $^*>S.s. 24 0 lS <>| = ^li» 

til #*11 Hl-fiS* f-^lH^ cfloleil- ^^^rcf. i H}o)Ef o}.g- 

■51^1, = 71)21 23iB-g- -S-AH1 <ytflolS^- ^JOl^l^ ^S.ZL^O]7} 

<55> ola)- s).olE tg-ig «a1 oflqullol^l ^Inl^s. oj«.«. <y C -))ol 

1 

<56> ^ > 8e ifl^l £ 8h~ til o]b\^t ^o]e^71 flt!: ^93^1 <i» £.91 

£ 8e» % V 2:*H tflolBKBurst Data)^ w o v ^# ^ 
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1020000085630 ^ <^}: 2001/9/20 

<57> $ *]*J) ^W^-* -f-^fl^i^ ^yj-ol^o^ ^efloj .a c^^efl^7> ^i^^uf. o] ^ 
eW^cJ-fe ^^-olp.^ 8*1*1) bit* 'O'A s_ id^sfl ^4. ^ 

^.S ^tfl ^JL, HfolE^ 4<yo] h^e e^oIjel^L c-flolB] WJ2.^ 

^-4. °i ^-f 3HEi» ^ ^ofl ^^^7] Tfls-oj eofd bit 

IbitS. f-S^il, ^l-fJ-Sfe 3.7]7\ 176>220<a 3 + 

38720711 9] ^iae ciHB]7> ^l^^cf . 

**** ^ SSM-. 

<59> - 8f# HH^KArea Data) 21 hWh wj-*^ ^ig^cf. qx\ ^ 

«i^H 4 C 1^# ^sfHfe #efloi^. o]^]} + 7} ^l^s} cf. clH^* 

5}ole^ ^-fo]p.e. bit* 'O'^-sL id^j] ^tf. ^ ^ ti> 

°1 J^-fe ^1^5]^ tfl e-1 7> cflolEjojo.^. ol d! ^1/Efl^JE bit* *0'A5. >g 

4 SWf m>°1M* »*lHTr *fle]o}^ oU^ell^* ?l**t|-. A>-g-^ 

H*l^£l 37p> 176>220^ ^-f 16bit^ o]^]]^ 7 y ^;fl*|-H.S 2*}°}^$] a]3|- 
^H.ell^* ^^t>4. ifl wMM# **!Mfe- ofleH^ nf^^. c^^ell^* 

*M 2«Mlfil <^J=Bfl^7]- *}^cf. 4^ ti>o]EJ^ E -l^ Aj^^v 

°fl^^^ 3Mb]1- #^Kil ^1^. 
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<60> o\2± ^ EMS « 0 Kg,g. Hjil tflolE^ <y*L.g. <^ t-fl o) E §}.i=. ^^ofl -ff-g-s>7fl 

<6i>£ 8g» bJ-o] cflolEKLine Data)^ sHS ^.a. ^^*lcf. «}*)) 

afolS* ^-«fl^^ r^ul-oi^o) ^eflola o]ELi]} + 7} #^4. <4M3* e^lS 
afe ^-^l-ELS. 8^[^ bit* V'°-g. -a^Sfl ^-cf. Jf SLH a>°lE^ 

^^tt c)l 0 lEl7} ^iS cHo|e^o)s.s. o)t.lxl/ai^E bit e. . 0 'O. S ^sfl ^ 
Ji, e}-olJ=sRr e}-<>H el-?] Hf^oio^. cfloie^ E}-<y# 10'k 3 ail ^-th Afl ■ 

HVo]E S **fHfe e)-?!^ <H^3)i* 3*^. <£#}^2\ 3-7)7} 

176>220ol ^S-f 8bit2] e>?1 cH = efl^7> ^i^^cf. Ml afo|E «. E ^ eji^E 

dlolEi7> ^^t}. *V e|-?l# =^ Xife 1767fl ajil tflolE^S 

<62> oiaf ^ el-olE hj-^^. ^ 8 f£). o>^-7>^)5. ciHEi-I- <a-¥-«- ^HHS 

<63> £ 8h# cflolEKPixel Data)£l fil-ol^. -a^tb^. * Si^l 

-§-*lHfe clHl-oliO) ^EflolU 01^5^71. ^^Cf. EflolE^S. E^ol E. 

Sfe 8«i^l bit* V»S *J^Sfl -g-nf. alollr 

^Slfe CflolE^V CflolEiolp.^. 0lDl^l/Q)iE bifS. - 0 .O. S ^sfl 3= 

4°IH ^€21 °l£el|it ?l**i=h A>-g-*|-fe ^ 7 ] 7 \ 

176>220t! ^-r- 16b it 21 <>\S.^±.7\ ^*||S>2.S. 2u]-o| e o) olHefli^. 
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<65> ev^ £ 9i ^s}^ ei]7]A^ 2 § | OjolE^l- eME^ ^-fr -M^flcf. 
^ *3fl c^al-olio] o]c El ]^s. ^^Vc)-. ol gc^ H]°]b]^ ej-o] 

£^ ?M:e.3. 8Si^fl bit* 'O'^-S. ^*fl -g-cf. ¥ aMS^ £E -^D 

Ml-"?] ^-f ^ ¥ bit* 'll'S. -S^sfl 6bitfe ?Sf 

^1- <=r nelJi, Afl h>o)e S -f-i5|H±=. eflxliE^ofl efoiEs>^ c-flo] 

el* ^sl-ji ^^^cf. 
<66> ^-71 ^es. si^liEif ol-g-sV^ .2.3lE)H/a(Active,Stanby, Power Down) 5.^* 
0SD t^-^elM <3<*#el ifq*]* ^e^}-^, 0SD c^#eflo] 

#jLe., ^es. efl^l^Ell-^ <a*|c] c^ol^(i 3 )^ ^ <g 

SJrjl °£M]r] ILB\o]v] ufl^-s) d11S.e]S)- nflo] *l5ij-fj-?j£l I2C *^1* °]-g- 
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2^ ^V-g-Al ^HlSlfe- ^1^^=21 1/20 ±2.&t\.. o)-izH, 

IMT-2000 St^l, PDA ^tfl-g- -a^H ^-g-s}^ tf\7] ^tb\\<>\]*)°\ ^ i 
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I^T 1 * 11 

iHi^t uicj^. sti)(i2)^ -f-Sfl s.e^-o]ii|( i3)^o.S ^ 

^l^, *<3#, °fli-M«Ui, ^-Sl cflolEl# #^S>J1, ilflal-ol S.H.0II 

I2C °l-8-*M ^ = e}°l»Ki3)<Hl sfl# dH^I* #^*>^ ^1 

-51 ^l^l-H-dDsq-; <*jE)u #7] *l3]-3-(ll)sq- ojEisfloiis}^ 

•fl^^oi-a, ^ o]oiEis -a^^v #71 <a*ici s.sh 

iH(13)#AS ^grSKr Blcli 3^(12)34; ^e]h. £El-»|fe -y-71 ujc]^. 
^(12)* tflolE^l- <a^^-Jl, i^flal-ol S-^oflAiTr -^71 ^l3£|-a-(ll) 

S^M 33 «*1M3* <a^*«> <g*l^Hl ^i$ellol5l-^ <a*lnl =2^-01^(13)5. 

[*J^8- 2] 

*Hi^°fl sa«H>H , -9-71 =.3* 0 l»l(13)fe ^ei« #7l Hicii 

S^(12)* #8fl 30frames/secS *IMe)« 9J^«1o> ^.oj cl^s e1 ]ol5>£ 

3] 

*IHM Sa«H^ . *7l «a*l^ 512^1^(13)^7 i^HVol a=o)|A^ ^-71 
i S«|(12)# #sfl 5frames/secS. Tl^fl "BM^ol^, ^7l<£# Hfl^ofl cjif 
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4] 

<ge|3fc Ale|<g 4M£|« *1#s}7] fl^ x\s\<£ w^( 2 i)<4; #7l A]E|<a 

«W21)» *sfl CflolE]* S^SM] -y^^V ^SV-il, ifl|J£.BH C)lolEi7> 

^it} D Hs.e](22),(23)S ^€ 3# ^^'AS s>fe <fi*l^ Al^io] oi^s)) 
[^t 1 * 5] 

*)U%H] 5!Z*H, Aj- 7 i _2.oflitq D )la.^(22),(23)fe OH^ ^^a.^ofl t^e} 

<a^lcl Aliens) ^E^niloli 
[3^% 6] 

*1]1*<H1 Sl<HAi, ^3X|^-(ll)sf <**]r] = ef 01^(13)^ I2C -f- 
a] a] 2.= ^-g- lbyte* nl^#eflol e}-^ , oH^/S^e eJ- 

l^tt 7] 

*fll*<Hl 91°]^, ^7) ^I2l-B-(11)2} =.^^^(13)^ j2C -i- 

a] a] 3bitS) oln)^l c))o1e|5. 8 tiel* M-El-mJl, lbit^ ^ii cfl°lE^ ufl 
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8] 

^l£e1°fl cfloiEii- e}°m*R= ^ofl ojo^, ^ ^ cflo] 

E-17} BjiE cflo]E-i«y ^-f ^eflolU. <HJ=31i, 5LB. $1%, 5> lg El -g- «>o] 

M# #^S>fe 1-4^3)-; ^ ^ cflolE^l- o)lE]<H cHo]E-]ol 

^•eiloia. o^efli, oflejoi ^e^-e c^cefli, ofle)c>1 ^S-efli, 

HHEi-g- u>°]S» ^x>^ #3*Rr z\}2^^\ ^ tflolEi7> el-"?! 
fil^lE^ ^-f ^eflola cH^efli, S-B. ^fj, 5}-<Jl cH^efli, 5>-i cflolEj-g- 
hKIH* ^^jos. ^]33l-^2l-; Ik ctlolE^7l- & -<£ c-fl ol eV| 

^elM«. <H^.^]i, sj-f ^^efli, sj^ Hl°lEl-g- h>o1M^. ^.^^ 

£.3. t^SRr *H4^* #*fl -8-71 <S*lc] ce]-o]^s] pflS-elofl t-flolell- e^l 
SsRr 3-§- fill Sffe *}^2\ <?lE^lol^ w 0 V>^. 

t^T 1 * 9] 

*\]8*M $X°]M, « OH^fe E}-<a ^ o\± tb 
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101 

48*M 9X°)*\, *5lH«- o^efli-g- ^^fr cfl°]^7> oln]^l cfl 

12] 

^111*^1 5fl°H. It 5.3)^21 cflolE^l- ® »H ^^%>fe E0FD «lm 

1- 'l'S -M^Sfl ^ ^ Sr$°-3- <&*\*\ A)i^ ^E^H^ . 

[^^%1 13] 

^18^1 $X°)*), ^U^^ H.5L *i!^-g- hVoIe^a^ c^l-eflol E}<y, 0SD 

BUfiE] ^-fr HjEi=, ^-fj-O} ofl^^ Wj-Hjofl ^t}^ 3}^ o. 

14] 
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15] 

»18^°11 5a°M, ell^liEll- °1-§-sH ^3H^(°^E]-M-,i<€«l-°l, 
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3 Mode Operation 



Active Mode(Data Interface 1): 

- JPEG, GIF 
-MPEG4 

- MP3(128kbps). AAC 

- Animation(Game) 

- Text Service 

Standby Mode(Data Interface 2): 

- Animation, Still Image & Text, Text only 

Power Down Mode 

- LCD Driver IC power off, but SRAM is alive 



Active Mode 

- Normal Operation 

- Main CPU , Video CODEC and LCD driver IC are all alive 

- LCD display frame rate of -30 frames/sec 

Standby Mode 

- Power Saving Mode (Video CODEC is powered off) 

- Animation or Still Image & Text or Text can be displayed 

- LCD display frame rate of ~ 5 frames/sec 

Power Down Mode 

- Nothing is displayed, Ready for displaying 



Display Scheme 



15L 2] 



21 



22 




Data Read for display 



2o|| ±c\ Dljaa} 



Data Write by 
Modem(I2C) 



A|B|ii 



176x220x3bit 



Data Read for display 



23 
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Display Type(2) 



Image/Text(l) 



Data Type(2) j End of Frame! 

* Data(2) i ACK 



Memory Selection (1 ) Reserved(l ) 



Display Type (2bits) Image/Text (J bit) Data Type (2bit) 

00 : Animation 0 : Text Data 00 : Burst Data 

01 : Still Image & Text 1 : Image Data 01 : Area Data 

10 : Text only 10 : Line Data 

1 1 : Register Control 1 1 : Pixel Data 



OSD Memory Selection (lbit) 
0:OSD Memory K2B ffll) 
1 : OSD Memory 2 &M) 



End of Frame Data (lbit) 

0 : Not EOFD 

1 : EOFD 



4] 

Image Data Representation (3bits) 

000 : Black 

001 : Blue 

010 : Green 

011 : Cyan 
100: Red 

10! : Magenta 
110: Yellow 
111: White 



[5L 5] 



51 



Data Write by 
Modem(I2C) 



Data Write by 
Modem(I2C) 



A|E|oi 



Text Data Representation (lbit) 

0 : Background data 
1 : Text data 



52 



176x220x3bit 



Data Read for display 



176x220x3bit 



53 



Data Read for display 
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IS. 6] 



□ 



Data Write by 
Modem(I2C) 



Data Write by 
Modem(I2C) 



61 62 

\ V 176x220x3bit 



bin] 



HI 



176x220xlbit 
(Text) 



176x220xlbit 
2.o\\±c\ Dj|H£| 

(Text) 



0 



1 

63 



[51 7] 




□ 



Data Read 
for Display 





71 


72 


176x220xlbit 




m 






(Text) 


m 


Data Write by 
Modem(l2C) 






4*1 4|o|^£°3 


Data Read for display 






176x220xlbit 








2.o\\±c\ Dj| saj 
(Text) 


m 


Data Write by 
Modem(I2C) 






43 Ai|o|« 


Data Read for display 



73 
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[£. 8a] 

Case 1. Burst Data Write (Image) 

Slave Address Transfer 
SCL 



SDA 





1 




2 




3 




4 




5 




6. 




7 




8 




9 



MSB 



Slave Address 



LSB 



Start 

Mode Setting 

SCL 



Write ACK 



SDA 



1 0 0 



1 X 



Display Type Image Burst Data OSD EOFD 

Memory 

Pixel Data Transfer Selection 



SCL 
SDA 



ACK 



X 



-ir 

ACK 



Pixel Data 0 



Pixel Data 1 



SCL 
SDA 



1 2 


3 


4 


5 


6 


7 8 


9 


ri 






X 






X 








Pixel Data 38718 Pixel Data 38719 ^ 





ACK 



Stop 
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IS. 8bl 

Case 2. Area Data Write (Image) 

Slave Address Transfer 



SCL 
SDA 



rzr 



MSB 



Start 

Mode Setting 
SCL 

SDA 



Slave Address 



LSB 



Write ACK 



1 0 



1 



X 



ACK 



Display Type Image Area Data OSD EOFD 

Memory 

Area Start Address Transfer Selection 



SCL 

SDA 
SDA 



1 



A15 1 A14 1 A13 1 A12 | Al 1 | A10 | A9 | A8 | | 



A7 A6 A5 A4 A3 A2 Al AO 



ACK 
ACK 



Area End Address Transfer 

SCL 

SDA 



1 




2 




3 




4 




5 




6 




7 




g 




9 



A15 A14 A13 A12 All A10 A9 A8 



SDA 



A7 



. A6 A5 A4 A3 A2 Al AO 

Pixel Data Transfer 

SCL | 1 | | 2 | [ 3 \ | 4 | | 5 | J 6 

SDA 



ACK 

-ir 

ACK 




Pixel Data N-l 



Pixel Data N 



ACK 



Stop 
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[51 8c] 

Case 3* Line Data Write (Image) 

Slave Address Transfer 



SCL 
SDA 



MSB 



Slave Address 



LSB 



Start 



Write ACK 



Mode Setting 

SCL 



SDA 



I i 1 i [~Q 



ACK 



Display Type Image Line Data OSD EOFD 

Memory 
Selection 

Line Address Transfer 



SCL 
SDA 



A7 A6 A5 A4 A3 A2 Al AO 



ACK 



Pixel Data Transfer 

SCL 

SDA 



1 




2 




3 




4 




5 




6 




7 




8 




9 



X 



ACK 



Pixel Data 0 



Pixel Data 1 




Pixel Data 174 



ACK 



Stop 
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8d] 

Case 4. Pixel Data Write (Image) 

Slave Address Transfer 
SCL 
SDA 

Start 

Mode Setting 

SCL 

SDA 




Slave Address 



Write ACK 



1 




2 




3 




4 




5 




6 




7 




8 




9 



1 1 1 



Display Type Image Pixel Data OSD EOFD 

Memory 

Pixel Address Transfer Selection 



SCL 
SDA 



ACK 



A15 | A14 I A13 1 A12 | Al 1 | A10 [ A9 | A8 





| A7 | A6 | A5 | A4 | A3 1 A2 1 Al 1 AO I A ^ K 



SDA 



Pixel Data Transfer 

SCL 
SDA 



ACK 



Pixel Data JV 



Pixel Data A r +/ 



ACK 



1 2 


3 


4 


5 6 




7 


8 


9 


















i ri 


X 


1 




X 









Stop 
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Case 5. Burst Data Write (Text) 

Slave Address Transfer 

SCL 



SDA 



1 



MSB 



Start 

Mode Setting 

SCL 



Slave Address 



LSB 



Write ACK 



SDA 



0 0 0 



1 X 



Display Type Text 



Text Data Transfer 

SCL 



Burst Data OSD EOFD 
Memory 
Selection 



ACK 



SDA 

SCL 
SDA 



DO Dl D2 D3 D4 D5 D6 D7 



Text Data 
0 



ACK 



1 




2 




3 




4 




5 




6 




7 




8 




9 





D38712 D38713 D38714 



D38715 



D38716 D38717 D38718 



D38719 



Text Data 
38719 



n 



Stop 
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Case 6. Area Data Write (Text) 

Stave Address Transfer 



SCL 
SDA 









1 


2 


3 


4 


5 


6 


7 


8 9 






























MSB Slave Address LSB * * 



Start 



Write ACK * 



Mode Setting 

SCL 



SDA 



0 0 



1 



X 



Display Type Text 
Area Start Address Transfer 

SCL | 1 | | 2 | (3 

SDA 



Area Data 



OSD EOFD 
Memory 
Selection 



ACK 



A15 | A14 | A13 1 A12 | All | A10 | A9 1 A8 



+ 



SDA 



A7 A6 A5 A4 A3 A2 Al AO 



ACK 



ACK 



Area End Address Transfer 
SCL |l[ ! 2 



SDA 
SDA 



A15 1 A14 I A13 | A12 | All | A10 | A9 | A8 



A7 A6 A5 A4 A3 A2 Al 



AO 



ACK 



ACK 




ACK 



SCL 
SDA 



1 




2 




3 




4 




5 




6 




7 




8 




9 





D N-7 



D N-6 



D N-5 



D N-4 



D N-3 



D N-2 



D N-I 



D N 



ACK 



ri 



Stop 
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Case 7. Line Data Write (Text) 

Slave Address Transfer 



SCL 
SDA 



L_r- 



MSB 



Slave Address 



LSB 



Start 
Mode Setting 

SCL 



Write ACK 



SDA 



0 1 0 



"ir 

ACK 



Display Type Text Line Data OSD EOFD 

Memory 

Line Address Transfer Selection 



SCL 
SDA 



A7 A6 A5 A4 A3 A2 Al AO 



-ir 

ACK 




ACK 



Stop 
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Case 8. Pixel Data Write (Text) 

Slave Address Transfer 



SCL 



SDA 




Slave Address 



Start 
Mode Setting 

SCL 



Write ACK 



SDA 



0 1 1 



X 



Display Type Text 



Pixel Address Transfer 
SCL \ I 



Pixel Data OSD EOFD 
Memory 
Selection 



ACK 



SDA 



SDA 



A15 | A14 I A13 1 A12 | All | A10 [ A9 [ A8 



A7 A6 A5 A4 A3 A2 Al AO 



ACK 



-ir 

ACK 



Text Data Transfer 

SCL I I 



SDA 



D N D N+l D N+2 D N+3 D N+4 D N+5 D N+6 D N+7 



ACK 



Stop 
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[5L 9] 

Slave Address Transfer 









SCL 




1 


2 


3 


4 


5 


6 


7 


8 9 






SDA 




















J MSB Slave Address LSB ^ ^ 



Start 

Mode Setting & Register Address Transfer 

SCL 

SDA 



Write ACK 



1 



1 1 1 | A5 | A4 | A3 | A2 | Al | AO 



Register Control 
Register Data Transfer 

SCL 
SDA 



Register Address 



ACK. 



ACK 



12 3 4 5 6 


7 8 


9 


ri 






D7 D6 | D5 D4 D3 D2 


Dl | DO 







Stop 
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